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(57) ABSTRACT

A switching device includes an operational knob including
a first supporting portion including a first coupling portion,
the operational knob being enabled to be swung around the
first coupling portion as a rotational center, and a switch
main body including a second supporting portion including
a second coupling portion that rotatably supports the opera-
tional knob by being coupled with the first coupling portion.
The first supporting portion or the second supporting portion
1s resiliently deformable when mounting the operational
knob on switch main body. The first supporting portion or
the second supporting portion further includes an interfer-
ence lessening portion at a corner of an assembly terminat-
ing end side of the first coupling portion or the second
coupling portion.

8 Claims, 3 Drawing Sheets
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MOUNT FOR A SWITCHING DEVICE
OPERATION KNOB

The present application 1s based on Japanese patent
application No. 2016-223376 filed on Nov. 16, 2016, the °

entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

10
1. Field of the Invention

This invention relates to a switching device.

2. Description of the Related Art 15

A switching device 1s known which 1s provided with an
operational knob operable to swing during a switching
operation (see e.g. JP 2013/182834). The switching device 1s
comprised of the operational knob with a display to transmit 20
light, a lever protruded downward on the operational knob,

a substrate provided below the operational knob, a fixed
contact and a light emitting diode (LED) provided on the
substrate, a cylindrical shaft provided in the vicinity of the
lever just below the operational knob 1n a vertical direction 25
to the substrate, a striker that 1s locked with the lever and can
rotate around the cylindrical shaft, a movable contact pro-
vided on the striker, and a light guide that guides light
emitted from the LED. The device switches ON and OFF by
contacting and releasing the movable contact with the fixed 30
contact while the lever rotates striker by swinging the
operational knob.

The operational knob and the switch main body are
assembled by inserting a supporting axis provided on the
switch main body into a coupling hole provided inside the 35
operational knob. Thereby, the switching device 1s con-
structed such that the operational knob 1s supported swing-
ably by the supporting axis of the switch main body.

SUMMARY OF THE INVENTION 40

In the switching device of JP 2013/182834, the corner of

the supporting axis or the coupling hole may be interfered so
as to generate a scratch or a burr etc. while assembling the
operational knob with the switch main body. Thereby, the 45
operational resistance may increase so as to lower the
operational feeling of the operational knob during the swing-
ing operation.

It 1s an object to provide a switching device that lessens
the occurrence of the scratch or the burr etc. so as to 50
maintain the operational feeling even upon occurrence of the
scratch or the burr.

[1] According to an embodiment of the invention, a
switching device comprises:

an operational knob comprising a first supporting portion 55
comprising a first coupling portion, the operational knob
being enabled to be swung around the first coupling portion
as a rotational center; and

a switch main body comprising a second supporting
portion comprising a second coupling portion that rotatably 60
supports the operational knob by being coupled with the first
coupling portion,

wherein the first supporting portion or the second sup-
porting portion 1s resiliently deformable when mounting the
operational knob on switch main body, and 65

wherein the first supporting portion or the second sup-
porting portion further comprises an interference lessening,

2

portion at a corner of an assembly terminating end side of
the first coupling portion or the second coupling portion.

[2] The switching device according to [1] may be con-
figured such that the interference lessening portion com-
prises a chamiered portion at the comer.

[3] The switching device according to [1] or [2] may be
configured such that the operational knob 1s biased by a
biasing force from the switch main body such that the first
coupling portion abuts on the second coupling portion at the
assembly terminating end side.

[4] The switching device according to any one of [1] to [3]
may be configured such that the first coupling portion 1s
defined as a hole, wherein the second coupling portion is
defined as a cylindrical protruding portion, and wherein the
interference lessening portion 1s formed on the second
coupling portion.

| 5] The switching device according to any one of [1] to [3]
may be configured such that the first coupling portion 1s
defined as a cylindrical protruding portion, wherein the
second coupling portion 1s defined as a hole, and wherein the
interference lessening portion 1s formed on the first coupling
portion.

[6] The switching device according to any one of [1] to [3]
may be configured such that the first coupling portion 1s
defined as a hole, wherein the second coupling portion 1s
defined as a cylindrical protruding portion, wherein the
interference lessening portion 1s formed on the second
coupling portion, and wherein the first supporting portion
further comprises an inclined surface that contacts the
cylindrical protruding portion of the second coupling portion
when mounting the operational knob on switch main body.

| 7] The switching device according to [6] may be con-
figured such that the inclined surface contacts the cylindrical
protruding portion of the second coupling portion before
coupling of the first and second coupling portions when
mounting the operational knob on switch main body.

Tects of the Invention

[T

According to an embodiment of the mmvention of the
invention, a switching device can be provided that lessens
the occurrence of the scratch or the burr etc. so as to
maintain the operational feeling even upon occurrence of the
scratch or the burr.

BRIEF DESCRIPTION OF THE DRAWINGS

Next, the present invention will be explained 1n conjunc-
tion with appended drawings, wherein:

FIG. 1 1s a perspective view showing an entire switching
device according to the embodiment 1n the present mven-
tion;

FIG. 2A 1s a cross sectional view showing the switching
device according to the embodiment 1n the present invention
cut along the line A-A;

FIG. 2B 1s a cross sectional view showing the switching
device cut along the line B-B shown 1 FIG. 2A,

FIG. 2C 1s an enlarged view of the part C shown 1n FIG.
2A;

FIG. 3A 1s a partial cross sectional view of the part C 1n
FIG. 2A 1n a starting state to abut a cylindrical protruding
portion of a switch main body on a hole portion of an
operational knob at an assembly starting end side, which
shows a process to assemble the operational knob with the
switch main body 1n order;

FIG. 3B 1s a partial cross sectional view showing a
haltway state 1n assembling the hole portion of the opera-
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tional knob and the cylindrical protruding portion of the
switch main body, which shows a process to assemble the
operational knob with the switch main body in order; and

FIG. 3C 1s a partial cross sectional view showing an
abutting state of the hole portion of the operational knob on
the cylindrical protruding portion of the switch main body at
an assembly terminating end side, which shows a process to
assemble the operational knob with the switch main body 1n
order.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

Embodiment in the Present Invention

A switching device 1 according to the embodiment 1n the
present invention 1s provided with an operational knob 10
that 1s provided with a first supporting portion 12 including
a first coupling portion and can swing operate around the
first coupling portion as a rotational center, and a switch
main body 30 that 1s provided with a second supporting
portion 31 including a second coupling portion that rotatably
supports the operational knob 10 by coupling with the first
coupling portion. The first supporting portion 12 or the
second supporting portion 31 can be resiliently deformed 1n
assembled with the switch main body 30. The switching
device 1 1s configured to having an interference lessening
portion at a corner in the assembly terminating end side of
the first coupling portion or the second coupling portion.

FIG. 1 15 a perspective view showing an entire switching
device according to the embodiment 1n the present mnven-
tion. As shown 1n FIG. 1, the operational knobs 10, 20 are
assembled with the switch main body 30 1n the switching
device 1. Although other operational portion 1s assembled
with the switch main body 30, the operational knob will be
described below.

As shown 1n FIG. 1, the operational knob 10 1s supported
by the switch main body 30 such that the operational knob
10 can swing in the direction D shown 1n FIG. 1 around a
rotational axis CL. The operational knob 20 1s arranged so
as to have a symmetrical knob shape to the operational knob
10 with respect to a symmetrical axis CS. The switching
device 1 1s configured to arrange two operational knobs 10
and two operational knobs 20 asymmetry. For example, the
switching device 1 1s applied to a window switching device
for opening and closing a window of a vehicle.

Next, one operational knob 10 shown i FIG. 1 will be
described below.

FIG. 2A 1s a cross sectional view showing the switching
device according to the embodiment in the present invention
cut along the line A-A. FIG. 2B 1s a cross sectional view
showing the switching device cut along the line B-B shown
in FIG. 2A. FIG. 2C 1s an enlarged view of the part C shown
in FIG. 2A.

(Operational Knob 10)

As shown 1n FIG. 2A, the operational knob 10 1s schemati-
cally configured from a knob main body 11 operated by a
finger, etc., a first supporting portion 12 provided so as to be
protruded downward from the knob main body 11, and a
switch driving portion 13 formed further downward. Mean-
while, the switch driving portion 13 may be a structure
tformed downward from the knob main body 11, not the first
supporting portion 12.

For example, the operational knob 10 comprises resin
such as Acrylomitrile Butadiene Styrene (ABS). In the above
structure, the operational knob 10 will be described that the
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knob main body 11, the first supporting portion 12, and the
switch driving portion 13 are integrally formed.

As shown 1n FIG. 2A, the knob main body 11 1s provided
with an upper portion 1la of the operational knob 10, an
outside surface 115, and a central side surface 11¢. And the
knob main body 11 has a bottomed box shape housing the
first supporting portion 12 and the switch driving portion 13,
etc., on the 1mside (the upper portion 11a of the operational
knob 10 corresponds to a bottom).

A locking hole 114 that locks an upper end 31q of a spring
51 biased from a switch main body 30 side 1s formed at an
approximately center of the knob main body 11.

A coupling hole 12a that 1s defined as the first coupling
portion that a rotational center of the rotational axis CL that
allows swinging in the direction D shown in FIG. 1 1s
formed 1n the first supporting portion 12. The coupling hole
12a 1s rotatably coupled with a cylindrical protruding por-
tion 31a that 1s defined as the second coupling portion
formed on the switch main body 30 described below.

As shown 1n FIG. 2A, 1n the first supporting portion 12,
an 1mclined surface 126 1s formed at a lower portion of the
coupling hole 12a so as to increase activity 1n an assembly
start.

In the present embodiment, the switch driving portion 13
1s formed downward at a lower portion of the first supporting
portion 12. The switch driving portion 13 1s formed such that
a tip end portion 13a of the switch driving portion 13
extends to an 1nside portion 30a of the switch main body 30.
The switch 1s turned ON and OFF by driving a switch
contact mside the switch main body 30 by swing operating
(switch operating) the operational knob 10.

(Switch Main Body 30)

As shown in FIG. 2A, the switch main body 30 1s schemati-
cally configured to be a cylindrical shape or a box shape that
1s provided with the mside portion 30a that 1s defined as an
iner space to house a substrate, the switch contact, a
connector, etc., and form the second supporting portion 31
sO as to rotatably support the operational knob 10 at an upper
portion of the switch main body 30.

For example, the switch main body 30 comprises the resin
such as ABS. In the above structure, the second supporting,
portion 31 will be described such that the second supporting
portion 31 1s integrally formed with the switch main body
30.

As shown 1n FIG. 2A, the second supporting portion 31 is
formed so as to protrude upward from an upper portion 305
of the switch main body 30. The cylindrical protruding
portion 31q that 1s defined as the second coupling portion 1s
formed at a tip end portion of the second supporting portion
31. The cylindrical protruding portion 31a i1s protruded
toward the coupling hole 12a of the first supporting portion
12 and rotatably coupled with the coupling hole 12a when
the assembly ends.

The second supporting portion 31 can be resiliently
deformed when the operational knob 10 1s assembled with
the switch main body 30 since the second supporting portion
31 comprises the resin such as ABS. Meanwhile, the first
supporting portion 12 in the operational knob 10 side can be
resiliently deformed relatively when the operational knob 10
1s assembled with the switch main body 30 since the first
supporting portion 12 also comprises the resin such as ABS.
In the present embodiment, the second supporting portion 31
1s designed so as to be mainly resiliently deformed when the
operational knob 10 1s assembled with the switch main body
30.

An outer surface of the cylindrical protruding portion 31a
that 1s coupled with the coupling hole 12a may be a
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cylindrical shape. Thus, the cylindrical protruding portion
31a may be a columnar protrusion.

As shown 1n FIG. 2B, a cross section of the cylindrical
protruding portion 31a 1s a circular shape. A coupling
between the cylindrical protruding portion 31a and the
coupling hole 12a 1s defined as a loose-fit that allows
rotating when the assembly ends.

In FIG. 2C, an upper end of the cylindrical protruding
portion 31a and an upper end of the coupling hole 12a are
defined as an assembly starting end E1 when the cylindrical
protruding portion 31a 1s coupled with the coupling hole
12a. A lower end of the cylindrical protruding portion 31a
and a lower end of the coupling hole 12a are defined as an
assembly terminating end E2. As described below, when the
operational knob 10 1s assembled with the switch main body
30, firstly, the corner 12¢ of the coupling hole 12a contacts
an assembly starting end E1 side of the cylindrical protrud-
ing portion 31a, and then, the assembly ends after the corner
12¢ of the coupling hole 12a abuts on an assembly termi-
nating end E2 side of the cylindrical protruding portion 31a.

As shown 1n FIGS. 2B and 2C, an inclined surface 315 1s
tformed 1n the assembly starting end E1 side that 1s an upper
side of the cylindrical protruding portion 31a. Also, a
chamier CH i1s formed, as an interference lessening portion,
at a corner of the cylindrical protruding portion 31a on the
assembly terminating end E2 side that 1s defined as a lower
side of the cylindrical protruding portion 31a. Meanwhile,
the interference lessening portion may be an R surface eftc.
other than the chamfer. Also, the chamier CH may be a
chamier of arbitrary angle other than a chamier of 90°.

As shown 1n FIG. 2A, a spring supporting member 50 1s
attached on the upper portion 305 of the switch main body
30. A lower end 515 of the spring 51 1s locked with the
spring supporting member 50. The spring 51 biases a biasing
force F shown 1n FIG. 2A to the operational knob 10 by a
resilient force when the operational knob 10 1s assembled
with the switch main body 30. The operational knob 10 1s
restored automatically to a neutral position after swing
operating by the finger, etc., by the biasing force F.

The cylindrical protruding portion 31a abuts on the cou-
pling hole 12a 1n the assembly terminating end E2 side by
the above biasing force F. Thus, the biasing force F 1s an
operational load 1n swing operating the operational knob 10.
Meanwhile, the biasing force F 1s desirably set as the small
biasing force while an automatic restoring force 1s main-
tained so as to decrease the operational load 1n swing
operating by the finger, etc.

(Assembling Operation)

FIG. 3A 1s a partial cross sectional view of the part C 1n FIG.
2A 1n a starting state to abut a cylindrical protruding portion
of a switch main body on a hole portion of an operational
knob at an assembly starting end side, which shows a
process to assemble the operational knob with the switch
main body 1n order. FIG. 3B 1s a partial cross sectional view
showing a halfway state in assembling the hole portion of
the operational knob and the cylindrical protruding portion
of the switch main body, which shows the process to
assemble the operational knob with the switch main body 1n
order. FI1G. 3C 1s a partial cross sectional view showing an
abutting state of the hole portion of the operational knob on
the cylindrical protruding portion of the switch main body at
an assembly terminating end side, which shows the process
to assemble the operational knob with the switch main body
in order.

As shown in FIG. 3A, when the operational knob 10 starts
to be assembled from above toward a lower side of the
switch main body 30, firstly, the inclined surface 1256 of the
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first supporting portion 12 abuts on the inclined surface 315
of the cylindrical protruding portion 31a of the second

supporting portion 31. Thus, the second supporting portion
31 1s resiliently deformed and starts to be bent to the
direction G.

Next, when the operational knob 10 1s assembled with the
switch main body 30, as shown in FIG. 3B, the second
supporting portion 31 1s resiliently deformed and bent
largely to the direction G.

As shown 1 FIG. 3C, on the verge of the assembly
terminating, the corner 12¢ of the coupling hole 124 abuts on
the chamifer CH. In this abutting state, since the chamier CH
performs as the interference lessening portion, the occur-
rence of the scratch or the burr caused by the corner 12¢ of
the coupling hole 12a can be lessened.

As shown 1 FIGS. 2A and 2C, the cylindrical protruding
portion 31a and the coupling hole 124 are rotatably coupled
alter the state on the verge of the assembly terminating
shown 1n FIG. 3C. Thus, an assembly process that assembles
the operational knob 10 with the switch main body 30 ends.

(Switch Operation for the Operational Knob 10)

As described above, the tip end portion 13a of the switch
driving portion 13 of the operational knob 10 1s locked with
a contact terminal drnving member (not shown) provided on
the 1nside portion 30a of the switch main body 30 1n the state
shown 1n FIG. 2A that the operational knob 10 1s assembled
with the switch main body 30. Therefore, a switch contact
drives by coordinating the contact terminal driving member
with the operational knob 10 when the operational knob 10
1s swing operated to the direction D shown 1n FIG. 1 by the
finger, etc. The switch can be operated such as turning ON
and OFF.

The operational knob 10 1s restored automatically to the
neutral position by the biasing force F when the swing
operation for the operational knob 10 ends.

On the verge of assembly terminating shown 1n FIG. 3C
described above, since the occurrence of the scratch and the
burr caused by contacting the corner 12¢ of the coupling
hole 12a with the chamier CH 1s prevented, rotatably
coupling the cylindrical protruding portion 31a with the
coupling hole 12a 1s maintained. An operability of the
operational knob 10 in swing operating 1s maintained.

Even 1f the scratch and the burr generated by contacting
the corner 12¢ of the coupling hole 12a with the chamier CH
are generated, the chamifer CH of the cylindrical protruding
portion 31a can lessen the etlect caused by the scratch and
the burr. Thus, rotatably coupling the cylindrical protruding
portion 31a with the coupling hole 12a 1s maintained. The
operability of the operational knob 10 1n swing operating 1s
maintained.

Specifically, as described above, the biasing force F 1n the
spring 51 1s desirably to be defined as the small biasing force
so as to decrease the operational load 1n swing operating by
the finger etc. However, the automatic restoring force to the
neutral positon 1s small in such state. Therefore, effect that
prevents the occurrence of the scratch and the burr by the
chamier CH as the interference lessening portion and lessens
the eflect when the scratch and the burr are generated 1s
significant.

fftects of the Embodiment

[T]

The switching device of the embodiment can have etlects
described below.
(1) The switching device according to the present embodi-
ment 1s configured to comprise an operational knob com-
prising a first supporting portion having a first coupling
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portion that can be swing operated around the first coupling
portion as a rotational center; and a switch main body
comprising a second supporting portion comprising a second
coupling portion that 1s coupled with the first coupling
portion and rotatably supports the operational knob, wherein
the first supporting portion or the second supporting portion
can be resiliently deformed in assembled with the switch
main body, and wherein the first supporting portion or the
second supporting portion comprises an interference less-
ening portion at a corner of an assembly terminating end side
of the first coupling portion or the second coupling portion.
The second supporting portion 31 1s assembled with bending
by resiliently deforming in the assembly process to assemble
the operational knob 10 with the switch main body 30.
Although the comer 12¢ of the coupling hole 124 abuts on
the chamier CH on the verge of assembly terminating, the
occurrence of the scratch or the burr caused by the corner
12¢ of the coupling hole 12a 1s reduced since the chamier
CH performs as the interference lessening portion.

(2) Even 1if the scratch and the burr caused by contacting the
corner 12¢ of the coupling hole 12a with the chamifer CH are
generated, the effect caused by the scratch and the burr can
be reduced by the chamier CH of the cylindrical protruding
portion 31a. That 1s, even 1f the scratch and the burr are
generated, increasing a load resistance in switch operating
can be prevented. Thus, rotatably coupling the cylindrical
protruding portion 31a and the coupling hole 12a 1s main-
tained. The operability of the operational knob 10 1n swing
operating 1s maintained.

(3) Furthermore, when the cormer 12¢ generates the scratch
and the burr 1n assembling, a coupling state (the loose-it)
changes and the operability decreases. Meanwhile, 1n the
present embodiment, since the chamier CH 1s provided as
the interference lessening portion, the occurrence of the
scratch or the burr can be reduced. Thus, a switching device
can maintain the operability even 11 the switching device 1s
configured so as to decrease the operational load 1n operat-
ing the operational knob 10, 1.e., lower the set biasing force
F in the spring 51.

Although the embodiments of the invention has been
described, the embodiments are just examples and the inven-
tion according to claims 1s not to be limited to the above-
mentioned embodiment. Further, please note that all com-
binations of the features described in the embodiment are
not necessary to solve the problem of the invention.
Replacements, omits, modifications, etc., can be suitably
implemented without departing from the gist of the mven-
tion.

For example, the first coupling portion 1s defined as a hole
defined 1 the first supporting portion provided in the
operational knob 10 and the second coupling portion that 1s
coupled with the first coupling portion and rotatably sup-
ports the operational knob 1s defined as the cylindrical
protruding portion. Meanwhile, the first coupling portion
may be a cylindrical protruding portion defined 1n the first
supporting portion provided in the operational knob 10 and
the second coupling portion may be a hole.

Also, all combinations of the features described in the
embodiments are not necessary to solve the problems of the
invention. Further, the accompanying claims and their
equivalents are intended to cover such forms or modifica-

tions as would fall within the scope and spint of the
inventions.
What 1s claimed 1s:
1. A switching device, comprising:
an operational knob comprising a first supporting portion
comprising a first coupling portion, the operational
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knob being enabled to be swung around the first
coupling portion as a rotational center; and

a switch main body comprising a second supporting
portion comprising a second coupling portion that
rotatably supports the operational knob by being
coupled with the first coupling portion,

a biasing member to provide a first biasing force to allow
the operational knob to restore to a neutral position
when a swinging operation of the operational knob
ends, wherein the first supporting portion or the second
supporting portion 1s resiliently deformable when
mounting the operational knob on switch main body,
and wherein the first supporting portion or the second
supporting portion further comprises an interference
lessening portion at a corner of an assembly terminat-
ing end side of the first coupling portion or the second
coupling portion,

wherein the second coupling portion protrudes from a
cylindrical shoulder forming a profile defined by an
inclined surface at an assembly starting end side and an
interference lessening portion at an assembly terminat-
ing end side.

2. The switching device according to claim 1, wherein the
interference lessening portion comprises a chamiered por-
tion at the corner.

3. The switching device according to claim 1, wherein the
operational knob 1s biased by a biasing force from the switch
main body such that the first coupling portion abuts on the
second coupling portion at the assembly terminating end
side.

4. The switching device according to claim 1, wherein the
first coupling portion 1s defined as a hole, wherein the
second coupling portion 1s defined as a cylindrical protrud-
ing portion, and wherein the interference lessening portion
1s formed on the second coupling portion.

5. The switching device according to claim 1, wherein the
first coupling portion 1s defined as a cylindrical protruding
portion, wherein the second coupling portion 1s defined as a
hole, and wherein the interference lessening portion 1s
tormed on the first coupling portion.

6. The switching device according to claim 1,

the first and second supporting portions snap-fit nto
mechanical interference along a surface of the assem-
bly terminating end side when assembled due to the
resilient deformability of the first supporting portion or
the second supporting portion, and

wherein the mterference lessening portion leads into the
surface of the assembly terminating end side and
reduces stress at the corner of the assembly terminating
end side when the first and second supporting portions
snap-fit into mechanical interference.

7. The switching device according to claim 1, wherein the
first coupling portion i1s defined as a hole, wherein the
second coupling portion 1s defined as a cylindrical protrud-
ing portion, wherein the interference lessening portion 1s
formed on the second coupling portion, and wherein the first
supporting portion further comprises an inclined surface that
contacts the cylindrical protruding portion of the second
coupling portion when mounting the operational knob on
switch main body.

8. The switching device according to claim 7, wherein the
inclined surface contacts the cylindrical protruding portion
of the second coupling portion before coupling of the first
and second coupling portions when mounting the opera-
tional knob on switch main body.
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